Introduction
The formation of highly ordered microporous polymeric membranes has previously been reported [1] . These membranes consist of one (or possibly several) layer(s) of spherical micron-sized pores organized in a regular triangular lattice (an example of a membrane surface is shown in Fig. 1 ). They are obtained by rapidly evaporating a thin layer of a solution of CS 2 containing poly(p-phenylene)-block-polystyrene (PS-PPP). It was observed that the formation of the ordered structure required the presence of moisture in the surrounding atmosphere [1, 2] . Recently, a mechanism for the formation of such structures was proposed, assuming the formation of micron-sized water droplets condensed on the surface of the solution [3] . The key element in this process was found to be related to the particular surface tension properties of this system. Firstly, it was shown that the shape of a water droplet¯oating on the solution surface is in accordance with the pore shape observed in the membranes. In addition, PS-PPP was found to precipitate at the solution/water interface, forming a solid polymer layer around each droplet. In this way, coalescence processes are prevented, allowing the droplets to behave like solid particles trapped at a liquid interface. Then, capillary interactions and above all surface currents, contribute to organize the¯oating`r aft'' as packed sheets. In a previous paper [3], we reported optical microscopy observations of the solution surface during the condensation process. Unfortu- Abstract Highly ordered microporous two-dimensional membranes have been obtained from polymer solutions (Widawski et al. (1994) Nature 369: 397±399). Recently, a mechanism for the formation of such membranes was proposed, involving water vapour condensation (induced by the rapid evaporation of the volatile solvent) onto the surface of solutions and the formation of oating water droplets. Unfortunately, the droplets growth process was not observed, and consequently only qualitative information was reported. In the present paper, results of light-scattering experiments with this system are reported. The formation of water droplets growing at the surface of the solution has been observed and the evolution with time of the mean droplet radius has been found to be described by a power law with an exponent of 1/3, proving that no coalescence processes occur. This particular behaviour is attributed to the precipitation of the polymer at the water/solution interface and to the formation of a mechanically resistant polymer layer encapsulating each droplet. In this way, water droplets behave like solid particles, allowing compact sheets to be formed. The presence of important surface currents is believed to promote the formation of``polycrystal'' and``monocrystal'' patterns.
Key words Condensation ± Membrane ± Scattering ± Droplet ± Polymer nately, the surface was made hardly visible with high magni®cation because of rapid surface currents (due to solvent evaporation and to the gas¯ow carrying water vapour). Nevertheless,¯oating micron-sized droplets were distinguished under particular experimental conditions, allowing some qualitative information to be gathered about the mechanism of formation of the structure. In the present paper, we report recent results of light-scattering experiments performed with the system previously described. In contrast to previous observations in direct space, we have been able to observe the condensation process under optimum conditions for preparing well-ordered membranes. In the next section, we brie¯y present some theoretical aspects of correlated light scattering by a two-dimensional assembly of droplets. The experiment performed and the corresponding results are presented in subsequent sections.
Scattered light by a two-dimensional assembly of droplets
Consider N droplets of radius a on a surface and where the centres of the droplets are located by the position vectorr i with 1 £ i £ N. Light of wavelength k and wave vectork 0 is sent normal to the surface (see Fig. 2 ). The electric ®eld and the intensity scattered can be written [4] ih x i1ĩ a h Á expik 0 Àk d Ár i 1
whereĩ a h and s a h are the electric ®eld and the intensity scattered by one droplet, respectively, and q k 0 Àk d is the scattering momentum transfer (wherẽ k d is the wave vector of the scattered light) with jqj 2k sinha2 4pak sinha2. The ®rst term in Eq.
(2) represents incoherent scattering and the second accounts for the interference of radiation scattered by the droplets. Converting the sums to integrals over the surface coordinates and assuming a constant number density of droplets (r) over the surface, the following expression is obtained for an isotropic system [5] sh xs a hÁ 1 2pr
where J 0 is the zero-order Bessel function and S(h) is the scattering structure factor, which is, with the exception of the leading factor of unity and the number density r, the Fourier transform of g(r) A 1, where g(r) is the pair correlation function.
Experimental
Experiments were performed under optimum conditions for preparing the membranes. A solution (50 ll) was spread on a 
